paracentesis for the relief of a purulent effusion. I mzay say I have never found it necessary to remove a non-purulent collection, as they are usually absorbed spontaneously. It is generally recognized that there may be extreme difficulty in diagnosis between pericardial effusion and dilatation of the heart with general pericardial adhesion, and though, as Dr. Herringham has said, puncture of a dilated heart mlay sometimies do no obvious harm, it certainly does no good. I think, then, that in cases where there can be ainy doubt as to the diagnosis it is preferable to call in a surgeon who can cut down slowly, feeling his way, and can ascertain the actual condition of things before the pericardiunm is opened. In a case of mine, a year or two ago, this course was taken, and we found, instead of the expected effusion, a general pericardial adhesion with a greatly dilated heart. I was extremiiely thankful that I had not plunged a needle into the chest of this patient. No doubt in some skilled hands an exploring syringe may be used with a light heart, but I think for the large majority, if it be necessary to renmove pericardial fluid, the mnethod I have miientioned is attended with less danger of harm to the patient.
Dr. CYRII, OGILE: I have collected the post-mortemii and clinical records of the last ten years at St. George's Hospital, and Dr. F. W. Higgs has kindly helped mie as regards the preceding five years. The main object of the present discussion would seemil to be to try to ascertain in what circumnstances pericardial effusion should be operated upon and in what way an operation can best be done, either on account of (a) the large amount of an effusion, or (b) its infected purulent character. As regards large amounts of effusion found post m-iortenm, and excluding all those not actually mueasured or with less than 3 oz. of fluid, the notes from St. George's Hospital show: 16 cases clearly rheumiiatic in orioin (3 oz. to 40 oz.), 13 cases with lobar pneumonia (several of 12 oz. and 20 oz.), 7 cases with pyvemia (either turbid or actual pus), 4 cases with kidney disease as the chief pathological change (two were blood-stained), 2 cases associated with growth (12 oz. and 42 oz., blood-stained), 1 tuberculous, and 18 passive effusions, (15, 17, 20, 42 oz., &*c.) . There were also a good muany cases in infants, associated with pleurisy, to which I refer later on. These were often purulent, also two or three purulent effusions in adults, of obscure origin.
To take the rheuniiatic cases, sixteen in number. In these the effusion of fluid lay between 3 oz. and 40 oz. (3, 4, 7, 8, 12, 15, 15, 18, 20, 20 and 40 oz.). Apart frolmi fluid, there was often much lymuph, the amount of which was not miieasured, nor can its importance during life, in clogging the action of the heart, be estimated from post-mortem observations. Indeed, it would not seem possible that post-mortem records can ever indicate the importance or not, during life, of an effusion into the pericardium, as the amount and tenacity of the fibrin, the rapidity or slowness of the whole effusion, must make all the difference in the effect produced. The pericardial sac is an extremely tough and unyielding structure when as yet unsoftened by inflammation. Again, is an effusion, for instance, of 20 oz. associated with a large heart weighing 15 oz. of more importance than one of 10 oz. with a heart weighing 7 oz. ? These post-mortem results show, I think, only that when a patient dies with rheumatic pericarditis, there mav be found a considerable amount of effusion, and that therefore during life also extensive dullness and other such signs are probably as often due to effusion as to dilated heart, although the two may co-exist.
In turning to the clinical notes corresponding to these cases one finds, as so often is the case, that special points, such as " Rotch's sign," " Bamberger's sign," " pulsus paradoxus," are not mentioned at all in hospital notes, or the physical signs found are recorded so ambiguously as to be valueless in, estimating the importance of these special points.
There are, however, two examples of " pulsus paradoxus ":-(1) Woman, aged 33 (1233 of 1908): Pericardium greatly thickened and adherent to heart; considerable pockets of pus; a condition also of matting and thickening of mediastinum.
(2) Man, aged 35 (in 190a): Post?neumonia, purulent pericarditis; not much adhesion to sternum, but dense adhesion to lungs and diaphragm; much lymph and 2 oz. creamy pus in sac, wall of which was fm in. thick.
In neither of these cases, therefore, was there a large effusion, but rather a condition of thickened and adherent pericardium with matting around, the result of a smouldering purulent infection. Two instances also of examination by X-rays, in one of which this method seemed to be of help:
F. C., man, aged 53 (767 of 1902): Praecordial dullness large; heart inaudible; cyanosis. By X-ray screen: "Right half of diaphragm is well visible; there is a dark convex shadow, without movement, bulging to right of sternum. The shadow is continued to the left, well outside the normal position of heart. No cardiac pulsation could be seen as regards the shadow." Operation revealed 115 oz. of serum in pericardium. Recovery.
Botch's Sign.-I cannot see that true dullness in the fifth right intercostal space (Rotch's sign), even though it be taken as a proof of fluid in the right inferior pocket of the pericardium, can be of value as an indication that there is a large effusion rather than a large heart plus a little effusion; and it is the relatively large or troublesome effusion which one would wish to be able to be sure of-at any rate, in rheumatic cases and in passive effusions.
Barmberger's Signt is a peculiar one: an area of dullness and tubular breathing about the middle of the left lower lobe at the back, near the spine; at first merely a couple of inches across, but increasing in size, and not due to effusion of pleural fluid, as is shown by the axillary base remaining resonant, but presumably due to collapse of lung. I have fairly often observed it in rheumatic pericarditis, with large praecordial dullness. I have also often tried to test the point, and feel certain that this peculiar sign is not found associated with simply enlarged hearts, such as the large heart of aortic regurgitation or of renal disease. One is also very sceptical as regards the possibility of an enlarged left auricle so pressing on the resistant left bronchus as to produce collapse of the left lower lobe of the lung. I should attach much importance to this sign (Bainberger's) if clearly marked, as indicating a pericardium distended with effusion, although it is difficult to say by what exact mechanism it is produced. [It is possible, I think, that it may be due to compression of the soft descending branch of the left bronchus by the steady pressure of a sac of fluid-an effect which might be thus produced, but might not be produced by the intermittent pressure of a contracting and relaxing enlarged heart.]
The Veins in the Neck. Whilst observing a patient, a few years ago, who was subsequently operated upon and proved tohave the pericardium distended with much fibrin and 16 oz. of pus, I was struck by the condition of the large veins in the neck. The external jugulars were permanently distended, even when the patient was sitting up, and showed no pulsation at all; no flicker even. I thought that this immobile distension might be of value, as distinct from the full veins with pulsation which one usually gets with dilated heart, and might indicate an obstruction, by pressure of the fluid, to the entry of blood into the heart, in a case of pericarditis-which is really the point of importance one wishes to arrive at-that is, whether an effusion is exerting injurious pressure. Since then a few cases which I have been able to collect would seem to favour this view. Thus:
(1) Man, aged 36: Operated upon, and masses of fibrin and 16 oz. of pus found, without mediastinitis. " Veins full and not altering during inspiration; without any pulsation or even flicker.'
(2) Man, aged 53: " Veins in neck full." About five pints of serum were liberated, by operation, from the pericardium.
(3) Man, aged 52: "Veins in neck full, with no definite pulsation in them."
Died subsequently and had 28 oz. of serum in pericardial sac, but heart weighed 21 oz.
(4) Child, aged 1 year and 8 months: " Veins in neck full." Post mortem, pericardium much distended with creamy pus; layers of lymph also.
It is possible that immobile distension of cervical veins may be of value in conjunction with other signs of pericardial distension, as an indication of actual pressure within the sac. So that, if I obtained a large preecordial dullness, with dullness also extending outwards in the second left space without pulsation there, Bamberger's sign, and distended, immobile, jugular veins, I should feel fairly sure that there was a considerable effusion in the pericardium. Whether one operate or not in such conditions in a rheumatic case is a separate problem, taking into account the natural history of rheumatic pericarditis, with its heart dilatation and effusion, both of which tend to subside, and of which the dilatation is, no doubt, the more important. The urgency of symptoms must, I think, decide.
Perhaps these post-mortem records are of interest in indicating the origin of pericarditis in relation to causation: for instance, its frequent association with lobar pneumonia, and the liability then to become purulent if the patient live; also of value in showing how frequently in pneumonia it goes undetected. In only three or four out of the thirteen cases was a note made suggesting the presence of pericarditis.
[No doubt the sure detection of pericarditis in pneumonia may be extremely difficult, even if kept in mind, on account of pleuritic rub near the heart, adventitious sounds in the lungs, rapidity and distress of breathing, and the like.] The Association with Pneumococcal Pleurisy. -In 1906 I collected all the cases of pericarditis in children under four years of age who had died in the hospital during the preceding five years. They were sixteen in number; one was streptococcal and another tuberculous, but the remaining fourteen cases were almost certainly associated with pneumococci. This was proved by bacteriological examination of the exudate in seven of the cases, and in the rest it may be safely assumed from other evidence, such as the frequent co-existence of broncho-pneumonia. All of these cases (save one) were associated with some implication of the pleura-either recent lymph, adhesions, or localized, often inspissated, empyema, which had been treated or not. During the same period there were twenty-three cases of fatal broncho-pneumonia in infants under four years of age, in which the pleurae were normal, as expressly stated in the post-mortem records. In none of these twenty-three cases was there any pericarditis. These facts would suggest that pneumnococcal pericarditis in infants arises only by extension of infection from the adjacent pleural cavities, and not, as may inflammation in a joint, by general pneumococcal bloodinfection. Of these fourteen cases of pericarditis in infants, there were five which were examples of manifest pus in the pericardium, and four others which may be so considered, but in an incipient stage; turbid seruLm infected with pneumococci. During life it would seem that the existence of pericarditis had escaped detection in all of these cases; indeed, in only one case out of the sixteen was the possibility apparently discussed; so that the post-mortem results were, in all, nearly entirely unexpected. Nevertheless, on reading these records one would say that in some of the cases, at any rate, the state of the pericardium had much to do with the death of the child, as the other conditions present, such as a drained empyema, would seem to be of minor imiportance. I think that there are, at any rate, two causes why pneumococcal pericarditis escapes detection: first, in connexion with the sign of friction; and, secondly, that it is not suspected and looked for in certain conditions in which it is apt to arise. It is well known, as regards friction, although it is not perhaps sufficiently emphasized, that purulent pericarditis gives no friction sound; so that, if the presence of friction be relied upon as a necessary sign in pericarditis, then pericarditis will not be suspected. But when the material called "pus " is present in the pericardium, there is always, as far as I have observed, lymph also, as a solid, sticky exudate in addition, and it can hardly be doubted but that, in an earlier stage of the inflammation, friction is always present; it may be that it could have been heard for only a short time.
One is led, therefore, to dwell on the great importance of careful and repeated examination of the pericardium, in order to detect a transient friction, in all cases of pneumonia in the adult and in pleural implication in a child; as otherwise, if the friction be overlooked, an important clue may have been missed as to the actual condition existing, when perhaps an enlarged pracordial dullness with muffling of sounds and absence of heart-beat is subsequently found.
The following is a tabulated record of the operations upon the pericardium during the period under review. As regards operation. I suppose that in the acute phase of lobar pneumonia no operation would be contemplated by anyone. A patient in this condition, with pericarditis, almost always dies, and would probably die the sooner if operated upon. But it is otherwise in the few cases where the infective pericarditis subsists almost alone, after the acute symptoms of pneumonia, for instance after the crisis, as does an empyema. So also in some cases in children, as where apparently the collection may have existed for a considerable length of time. And, again, in those cases in purulent pericarditis in adults, which appear to be "primary," but which, as I believe, have most probably arisen by extension of pneumococcal infection from old pleurisy adjacent to the heart. For these, not mere puncture, but pericardotomy and removal of masses of infected lymph and drainage would seem indicated. In this relation, mnay I allude to a mode of operation by incision in the epigastrium, which I published in 1900, in conjunction with the late Mr. Herbert Allingham. It was suggested by difficulties encountered in an operation on a case of purulent pericarditis where 16oz. of pus were present and a great amount of fibrin. This operation was done in the ordinary position, by removal of some of the left fourth cartilage. One, however, wished for some opening in a more dependent position, and I worked out, in the post-mortem room, the details of a possible operation by incision in the epigastrium and found that it was quite feasible, and in children especially, even without removal of any cartilage at all. The steps of this operation by incision along the lower border of the seventh left costal cartilage, in the epigastrium, and then through the costal attachment of the diaphragm (see diagram) are fully described in the Lancet.' The advantages are that:
(1) The left pleura cannot be injured, as it is far away in the normal arrangement of the organs and would be still further removed in pericardial distension.
(2) Drainage is fromii the most dependent part of the sac, when patient is half propped up, and is through a large opening not bounded by cartilage or sternum.
(3) Great ease is afforded for the exploration and cleansing of the heart, back and front, to its extremie limits.
Since I think that these five cases show, at any rate, that the operation itself can be a very satisfactory one, as regards the objects aimed at; thorough exploration with the finger, and cleansing of the sac and heart, back and front, fromii infected material, which may often be in pockets, and then uninterrupted drainage from the most dependent part and rapid healing.
I am not at all sure but that incision down to the pericardium and removal of clogging masses of fibrin, as well as the fluid, in even the serofibrinous effusion of rheumatic pericarditis, whenever, though rarely, it is decided to operate at all, is not a better plan than puncture with a sharp needle, in uncertainty as to where the needle penetrates and with the probability of its being clogged with fibrin and of the necessity of repetition of the process. If pericardotomy be decided upon in a case, I think that the epigastric method will offer many advantages over operation in the more usual positions. At any rate, the records which I have been able to trace, and which are mentioned above, of needling and of anterior pericardotomy, do not seem satisfactory in their immediate results for one reason or another.
Dr. IRONSIDE BRUCE said that he had had the opportunity of demonstrating the presence of pus in the pericardium by X-ray in two cases. The first one was a case of acute osteomyelitis, in which, clinically, pus in the pericardium was suspected. On X-ray examination its presence was clearly to be made out. He exhibited an enlargement of the radiogram of this case and, for purposes of comparison, a similar enlargement of a normal thorax. He thought the contrast was sufficiently obvious, the cardiac capacity showing a very definite difference in size and shape in the two cases (figs. 1, 2). When pus was present the cardiac capacity was spherical in shape and its outline sharp, whereas the normal cardiac opacity was not in any way spherical in shape, and its outline, owing to the movements of the heart during the exposure, was blurred. In this case there was no doubt as to the presence of pus, for the pericardium was opened by Mr. Tyrrell Gray, and pus evacuated. The second case was one which had already been -reported to the Section1. The radiogram shows the same appearance of the cardiac opacity, but in this case the presence of an evacuated empyema of the left pleural cavity
